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Chemical literature abounds with data of the vapor pressure
and the "boiling points of mixtures of a large number of liquids,
but the oases in which the compostion of the vapor in equilibrium
with the liquid phase has been determined are few. In comment-
ing upon this Carveth (i ) says, ''The truth of this statement is
supported by the paucity of cases in chemical literature where
there has been determined with any degree of accuracy, the compo-
sition of the liquid and vapor in equilibrium, at any pressure
whatever, while the cases exemplifying separations carried out
under the ordinary conditions of laboratory or actual technical
work .have (so far as the writer is aware} , not been attacked at
all". This neglect cannot be due to a lack of appreciation of
the importance of this subject, for in techincal work fractional
distillation is a most important factor. In practice certain
results may be approximately attained by certain usages, but con-
cerning the laws governing these separations there is but little
known. Interesting questions arise, therefore, concerning the
nature of these laws. Just what is the effect of a small amount
of impurity upon the separation of two liquids? If two liquids
be difficult of separation, cannot their separation be simplified
by the introduction of a third non-volatile component? The
variation of partial pressures may be known by knowing the compo-
sition of the vapor. Further, the development of that part of
the PhasS Rule dealing with mixtures of two consulate liquids is
£ UlUC "
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TDased upon the above line of work.. The importance of such work
and the scope of the field are, therefore, great.
There have been a number of attempts made to separate the
liquid and vapor phases of boiling liquids and analyze them, some
of the more prominent of which are given below.
In 1879 and 1881 Brown ill ) investigated the operation of
dephlegmators and worked out tl > law of the compostion of the dis-
tillate when the still-head is kept at a constant temperature.
Lehfeldt (iv } in 1896 determined vapor composition by means
of an apparatus represented in Figure I. ?he liquid was boiled
in the vessel (A) immiersed in a bath which was heated externally.
The temperature of both the bath and liquid v;ere determined. The
vapor was collected in a receiver (D) which was in turn connected
with a manometer and a vacuum pum.p. By means of the incandescent
light (L) covered with a cloth, the condenser tube near the flask
was kept at a temperature above^^of the boiling liquid. The analy-
sis of the liquid and the vapor was made by the use of a Pulfrich
refractometer. Lehfeldt says that some of the condensed vapor
clings to the side tube and it is not certain that what is collect-
ed in the receiver represents a fair sam.ple. The results repre-
sented by portions of the curves near the ends are considered by
him as somewhat doubtful.
A. E. Taylor (v ) used an apparatus very similar to the one
just described. ( See Figure II.) His boiling flask fA) con-
tained an amount of platinum tetrahedra approximately equal to the
volum.e of the liquid used. The neck of the flask and the vapor
delivery tube were heated by an electric wire. A boiling point
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curve was employed for analyzing the liquid and the vapor. In
regard to errors present, Taylor says (VI) that in the boiling point
methods an accuracy of plus or minus one per cent, is about all that
can he hopefi for.
J, 7. Zawidski (VIJ ) used a somev/hat elaborate apparatus for
the determination of vapor pressure and vapor composition^ Mix-
tures were distilled at a fixed temperature by adjusting the pres-
sure; the composition of the distillate was determined by finding
its index of refraction and from this the partial pressures of the
components of the boiling liquids were determined. Boiling was
brought about by an electrically heated platinum wire in the liquid.
Marshall (V/n) says that Zawidski 's method requires a considerable
amount of special apparatus to avoid certain sources of error and
that m.any of his results are inaccurate owing to the in troduction
of other complications.
3cheinem.akers 'JX nas determined the vapor composition in
the system- -phenol and .\ater--by a simple distillation. His re-
sults are not considered by Bancroft fX; to be very accurate,
'rhe boiling point and vapor composition curves of mixtures of
benzene and acetone have been worked out by M. R. Ebersole [Xl )^
The mixture was boiled under atm.ospheric pressure b^ heating tl;e
flask in a water bath, garnets being used to prevent super-heating.
The neck of the flask andthe adjacent portion of the condenser were
lelectrically heated. The composition of the liquid v/as found from
|the boiling point curve, and that of the vapor from its specific
pravity. It has been shown by Taylor fV ) that even with the use
f platinum tetrahedre and the exercise of the greatest.care , it is
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alraost iinpossi"ble to olbtain accurate results. "by the "boiling point
method of analysis. Further, since in the flat part of the curve
a small variation^^fert-a "boiling point corresponds to a relatively
large change in composition, it would appear that E"bersole's results
are least accurate v/here accuracy is most desired.
Perhaps the "best method for v/orking in vapor composition is
that descri"bed "by H. C. Carve th ( I ) in his second paper on ^Vapor
Composition Studies". His apparatus is shown in Figure III.
A "balloon flask carries the condenser (C) , a thermometer fT) dip-
ping into the liquid, and a glass tu"be (L) hlov/n to a hul"b (B) sup-
ported just ahove the mixture in the flask. Part of the vapor is
condensed and returned to the bul"b where it is hoiled. From the
"boiling point of tiie liquid and the vapor the composition of each
is determined. Ke claims an accuracy witliin one per cent, which
he says is just as accurate as having the still-head heated with a
wire. Carveth claic s. the follo7/ing points for his method:
(1) Accuracy within reasonable limits.
(2) Elase of manipulation.
(3) Can determine change of partial pressure with the in-
troduction of a non-volatile salt.
It is apparent from what has been stated that there are
certain difficulties attending vapor composition study, chief among
which is the separation of a sample of the vapor from the liquid
being distilled. Then, too, in the boiling point m^ethod employed
in analyzing the boiling mixture as. well as the vapor, there is
usually some doubt as to the accuracy of the results because of the
effect of superheating^ and the small quantity of vapor v;hich may be
collected. rhe method of Zawidski introduces many complications.
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and that of Brown is no more accurate. The need, therefore,
of a irethod combining s-mplicity and accuracy is Yery evident.
The method herein presented appears to meet these require-
ments. By this method, samples of the liquid and vapor may he
taken almost simultaneously and analyzed by a suitable method.
There is no evidence of super-heating and the mianipulation is sim-
ple. A detailed description will now be given.
Experimental Part,
By employing an apparatus similar to that used by Berthelot
for the determination of latent heats fxui ) and modified by Profes-
sor Zahlenberg (xJV)
,
it seemed possible to eliminate some of the dif-
ficulties met with in previous determinations of vapor composition.
The forms of apparatus designed by them are shown in Figures IV
and V respectively. By using a boiling flask of this form, with
a condenser passing down through the boiling liquid, it was thox^ght
that the vapor which was in equilibrium could be more readily re-
moved. Then, too, it would be more apt to have the right composi-
tion, as undue condensation would not take place. With this in
view, the general form of apparatus shown in Figure VI was con-
structed.
The apparatus consists of the outer largertube fl) sealed
to a short piece of glass tubing (2) of such size as to admit a
tube 1.7 cm, in diameter, which serves as a condenser.
These are held together by the rubber tubing (4). The condenser
tube is sealed at the top and has the openings (5) in the side for
)
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admitting the vaijor. Ihe cork stopper (6) carries a thermometer,
graduated to tenths, hy means of which the temperature of the toil-
ing liquid is determined; and two tuhes (7) containing leads for
making connection-.- with the platinum wire f8) "by m.eans of which the
solution is heated. By placing a small thermometer, graduated to
fifths, in the inner condenser tube, the temperature of the vapor
could readily he ascertained. To prevent the boiling liquid at-
tacking the rubber connecting the outer tube and the condenser,
sufficient mercury was pourerl in to well cover the joint.
To test the efficiency of tlie y.pparatns, imxe acetone was
employed. ?/hen the apparatus v/as not insulated from currents of
air much vapor condensed in the upper part as might be expected.
In order to prevent this it was wrapped with asbestos, but this
did not prove sufficient. When wrapped with hair-felt the appara-
tus worked well, just so long as no part of the tube was exposed,
but a fev; minutes after making an opening to read the temperatures,
condensed vapor ran down the walls. The whole apparatus was then
enclosed in a Tiagnesia cylinder such as used around steam pipes.
The ends were closed and glass windor.'S were x^rovided in the side
for reading the temperature.
Witli acetone in the vessel boiling freely, temperature read-
ings were taken every two minutes for a period of one and one-hslf
hours, and it was found that the temperature of the liquid and of
the vapor remained constant, never varying more than one-tenth of
a degree, and usually less than five-hundredths
. This indicated
the absence of outside influences and super-heating. From, this
experim.ent it was very apparent that to insure accurate determina-
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tions of the vapor composition there was needed an insulating jacket
that could he conveniently manipulated, and a method of removing
samples of the toiling liquid for analysis. To accomplish this,
the apparatus was finally arranged as shown in tha accom.x)anying
photograph.
The insulator consists of a wooden hox lined with hair-felt
an inch thick, and provided v/ith a glass door in front which enahles
the temperature to he conveniently read, and gives ready access to
the interior.
The vapor receiver shown in Figure VII v;as made from an
adapter hy sealing on two stop-cocks (A) and (B), One is for the
purpose of removing the condensed vspor, the other for connection
with the manometer. The receiver is cooled hy tap water circulat-
ed through the gum tuhing wrapi>ed around its v/alls , as shown in
the photograph.
In order to remove samples of the liquid for analysis , a fun-
nel tuhe long enough to dip into the hoiling mixture is ru.r. 'hrough
the cork. (See Figure VIII). Through this tuhe a capilla / is
introduced reaching to the bottom. The upper end is hent as shown,
and connected at fA) with a pycnometer which in turn is attached
through the tuhe (D) to a suction-pump.
To test the apparatus some ilalilhaum' s thiophene-free henzene
was boiled in it. The temperatures of the liquid and vapor were
read at intervals of five minutes for a period of two hours and
twenty minutes. It is seen from the accompanying curve that both
tem;peratures were practically constant &nd equal. This indicates
at least uniform conditions.
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The liquids chosen for investigation were benzene and acetone,
since they are easily obtained pure, and since their boiling point
curve is a normal one. Also, Ebersole has worked on this system
and his data should give opportunity for comparison, Tlie benzene
used was Zahlbuarr.'s thiophen-free boiling at 79,6 under 740 mm.
pressure. It was not redistilled, but used directly from the bot-
tle. I'lahlbaum' s acetone 7/as used. This stood two months over
calcium chloride and v/as then distilled from a large flask using
a Glinsky tube. The first and last portions were discsrded.
The distillate had a boiling point of 55.S C. under 740 m.m. pres-
sure
.
Por tlie x-^u.rpose of analysis of the miixtures it v;as planned
to use the relation between the composition and specific gravity.
For this purpose two Saunder's pycnometers of the form shown in
Figure IX v/ere made. To one end of a five cubic centimeter pip-
ette is sealed a stop-cock and to the other, the graduated gart of
another pipette, reading directly to hundredths of a cubic centi-
meter. To the lattf r is sealed a capillary closed by a ground-
glass cap. These pycnometers v/ere calibrated by filling to a
known mark with mercury at a definite temiperature , and weighing.
The volume could then be calculated from a specific grtivity table.
The method of analysis by sj;K^cific gravity is accurate, but it was
found to involve m.uch v/orkand calculation, making it impossible to
collect any considerable amount of data in the time available.
The composition of mixtures ddtermdned by the specific grav-
ity method v/as checked by the index of refraction method. The lat-
ter v/as found to be so much more convenient that it was em^jloyed as
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the method of analysis of the vapor and the "boiling liquid. A
number of mixtures of known composition "by weight were prepared
and their indices of refraction determined "by means of the Ahhe"^
refractometer . Tv/o readings of duplicates of each sample were
always taken and the mean of the four readings chosen. These
practically always checked to 0.0005 and usually to 0,0001. The
temperature of the prism, of the instrument was kept at 25 "by cir-
culating water around it from a constant temperature bath. From
the data thus obtained, there was plotted a percentage composition
index refraction curve represented on page z9 . Enowing the index
of refraction of any mixture, the composition could be read direct
ly from the curve. Table 21 shows roughly the effect of varia-
tions in temperature upon the indices of refraction of acetone,
benzene, and a m.ixture of the two. Since the temperature in the
o c
refractometer never varied more than 0.2 from 25 C it is seen
that the error introduced from, changes in the temperature is very
slight. The readings of the refractometer were accurate to at
plotted
least 0.0005. From th_e/composition-index of refraction curve
values are obtainable which are accurate to about 0.4 per cent.
A determination of vapor composition was made as folloT/s:
The vessel v/as filled nearly to the holes of the condenser with
the mixture of approxin.ately the desired concentration, and a cur-
of
rent_/from five to ten amperes turned on, After the mixture .'lad
been boiling for som»e time, the temperatures of the boiling . iqui d
and the vapor were recorded, and a sample of the mixture taken.
After five minutes the temperatures were again read, a sample of
the liquid mixture removed, and the condensed vapor run out of the
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receiver. 2his method was continued until aliout eight sets of
samples had been collected, "by v/hich tine the liquid had fallen
to the bulb of the large thermon^.eter . For the next trial, a
mixture differing slightly in composition from the first was used,
and the process was repeated as above* Successive mixtures were
employed until the whole range of the curve had been worked over,
about eight different concentrations being employed*
The general behavior of the apparatus was very satisfactory.
By keeping the heating coils at the same level, the liquid could be
made to boil freely and uniform.ly, the tliermometer showing no sign
of super-heat ingrf In taking samples of the mixture for analysis
the liquid was removed by applying suction. When the pycnometer
was full, it was disconnected from both the capillary and the pump,
the liquid in the capillary siphoning back into the boiling vessel.
The liquid in the pycnometer was removed to small weighing tubes,
and the vapor phase thus reduced to the minimum as these saii:ples had
to stand for several hours before the index of refraction could be
determined. The capillary and pycnometer were dried by suction
before being used again. Samples of the boiling mixture were al-
ways taken from near the center. '^^^th o e oInmn
The data relative to the boiling point of the samples of
mixtures of acetone and benzene, the index of refraction of the
same and of the distillate from these, are incorporated in the
Tables I - VIII. In the first column is given the number of the
sample. L-j^, Lg,.... refer to the first, second samples of
liquid taken. Vgt V3 , . . . . refer to the samples of vfjpor run out
of the receiver at the same time that Lo, and L<7,.... were taken
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respectively. In column two are found the temperatures of the
toiling mixtures at the time the liquid samples were taken.
All temperature readings are referred to a standard thermometer.
The third column contains the mean of the two successive "boiling
point readings, and the fourth the same correctecl to 740 m.m.
In the fifth column is found the temperature of the vapor read at
the time of the tailing of taking the sample of liquid, and in the
sixth the m.ean of successive readings. From the index of refrac-
tion in column seven, the composition of the liquids and vapor
given in the eighth is found hy reference to the curve. The mean
composition of two successive liquid s am.pl es , is given in the last.
The method of correcting the values for the boiling point
of the mixtures as given in column three , for pressure^is only arTbi-
trarj^. From Landolt and Bernstein's Tahellen, the correction for
pure acetone for a change of one m.m. in pressure is 0.0'5° C. , for
henzene 0.054 C, and "by plotting these values as shown in the
curve helow, the correction for any composition is found.
Tables IX, X and XI are self-explanatory.
The data in fables I - VIII inclusive are shown graphic elly
in the curve on page
. Here the boiling point vapor composi-
tion curves are plotted in the usual manner with composition as
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abscissas and the "boiling points as ordinates. It is seer that
the values for the hoiling points are quite regular, giving a
smooth "boiling point curve v/hich agrees v/ith that o"btained by Eb-
ersole. (Jibersoie's results are indicated by ><,/.) The points
for the vapor composition curve are not so regulai,. While they
show the general direction of tlie curve, yet in each set of determ-
inations, th^- tend in a vertical direction. This may be ex-
plained by the fact that, owing to the small amount of the liquid
present in the boiling vessel, the change of composition is not
uniform!. As a result , the mean values for two successive liquid
samples do not correspond to the sample of vapor collected for that
period. This may be remedied by collecting samples at intervals
shorter than those employed here. The points on the vapor curve
do not agree very well with Sbersole's, especially near the end.
He commented upon the "gathering" of the points in that portion of
the curve ;shere the per cent, of benzene is low. This is very
noticeable from the d&ta herein presented. The temperature of
the vapor as represented by the red lines on page // seemis to fol-
low no definite law. It is nearly alv/ays below that of the liquid
From the behavior of the apparatus, the following criticisms
seem pertinent;
(1) The capacity is too small. The volume should be 500
or 600 c.c. To meet these requirements, a large flask may be
employed, the vapor tube being fitted as in Berfiielot's apparatus,
Figure IV.
(2) The am.ount of condensing surface is proportionally large.
The use of a largerflask and a smaller vapor tube will obviate this
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(5) Samples of the vapor should be taken nearer the surface
of the liquid. It is possible to prevent the liquid particles
"being carried over "by wrapping the holes in the vapor delivery tube
with several thicknesses of fine platinum gauze.
(4) The insulating jacket should be more compact, and the in-
terior kept v/arm by an incandescent light.
The composition-specific gravity and the composition-index
of refraction curves on pages 2-7 and 29 are nearly straight, each
having only a slight sag near the acetone end. On the former
curve Ebersole's values are indicated by X *
In this paper there have been presented the following :-
(1) A brief summary of the previous methods for vapor
composition study.
(2) A new form of apparatus for the separation of the
vapor from the boiling mixtures, and the simultaneous re-
moval of a sample of the liquid.
(3) A composition-boiling point curve for all mixtures
of acetone and benzene at 740 m.m. pressure,
(4) A vapor-com.position curve illustrating the composi-
tion of the vapor from all mixtures of acetone and benzene
at their boiling point under 740 m.m.. pressure.
(5) A oomposition-index of refraction curve for mix-
tures of .. Getone and benzene at 25° C.
(6) A composition-specific gravity curve giving the spe-
cific gravity at 25 /25 for all mixtures of the above liquids
.
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/3oilir7(j Pomt Coriectecl to 7^0 mm
•TABLE I.
T E MPS R A T U R E S Composition in
Mean Li-
quid cor-
per cent ben-
zene
Sample
Eumber Liquid
Mean rectedfor Mean
Liquid Pressure Vapor Vapor
Liquid Mean
yj» V W J. Xi <X U LL U. VA.
66.6 56.6 n 7
^2 56.6 56:4 56.7 4-7 fl fi
^2 56.6 56.7 X . c u u ?
^3 56.6 56.4 57.0 X . iJUrx^J
56.6 57.3 X • 7 7 9 Q•7.7
^4 56.7 56.5 58.0
^4 66.7 58.7 X » 1 VJO XVJ .
^5 56.7 56.5 58.6 X . CU X <J . U XvJ • O
56.7 58.5 1.3716 11.1
Baxojiit; i*cr 746.1

TABL3 II.
TSI!JP3RATURIj:s
__ Mean Li-
quid cor-
Sample Mean rectedfor Mean
Eum'ber Liquid Liquid Pressure Vapor Vapor
57.8 57.3
Yg 57.8 57.9 57.3
L2 57.8 57.3
Yg 57.8 57.9 57.4
Lg 57.8 57.5
57.8 57.9 57.6
L4 57.8 57.7
Yg
.
57.9 57.9 57.9
Lg 57.9 58.0
Yg 57.9 58.0 58.3
Lg 57.9 58.5
Vy 57.9 58.0 58.8
58.0 59.0
Yq 58.0 58.1 59.3
Lq 58.0 59.5
Yg 58.2 58.3 59.5
Lg 58.3 59.5
Y-j_Q 58.4 58.4 59.5
Lt^ 58.5 59.5
Composition
in per cent.
benzene
Liquid Mean
Index Vapor Liquid
1.3848 21.1
1.3731 12.2 21.2
1.3849 21.2
1.3732 12.3 21.5
1.3855 21.7
1.3734 12.5 22.0
1.3862 22.3
1.3735 12.5 23. 6
1.3895 24.8
1.3736 12.6 24.2
1.3879 23.6
1-3738 12. 7 24
1.3889 24.3
1.3738 12.7 25.0
1.3906 25.6
1.3745 13.1 26.8
1.3940 28.0
1.3754 14.2 27.2
1.3915 26.3
Barometer 738.2

TABLE III.
TBI:PSRAIUR5S Composition
Llean Li- in per cent,
quid cor- Tpenzene
Sample Llean rectedfor Mean Liquid I.lean
dumber Liquid Liquid Pressure Yapor Vapor Index k Vapor Liquid
Ll 58,4 57.8 1.3970 30.4
58.4 58.5 57.9 1.3829 19.7
^2 58.5 57.9 1.3981 31.3
^3 58.5 58.6 58.0 1.3830 19.8
58.5 58.1 • 1.3994 32.2
^4 58.5 58.6 58.4 1.3833 20.1
^4 58.6 58.6 1.4011 33.6
^6 58.7 58.8 59.1 1.3839 20.6
^5 58.8 59.5 1.4031 35.0
^6 58. 58.8 59.0 59.6 1.3843 40.9
^6 58.9 59.7 1.4057 36.7
^7 59.1 59.2 59.7 1.3850 21.3
L7 59.2 59.7 1.4083 38.6
^8 59.4 59.6 59.9 1.3868 22.6
59.7 60.0 1.4130 41.9
Barometer 736.9

TABLE IV.
TKMPERATUR2S Composition
Llean Li- in per cent,
quid cor- "benzene
Sample Mean rectedfor Mean Liquid Sean
number Liquid Liquid Pressure Vapor Vapor Index & Vapor Liquid
"1 60.6WW # w 60.1 1.4157 43.8
Vo 61.2 60.8 60.1 1.3947 27.6 44.3
Lo 60.7 60.1 1.4170 44.8
Y
3
61.3 60.9 60.1 1.3948 27.6 45.2
L,T 60.8 60.1 1.4179 45.5
Va 61.4 61.0 60.3 1.3951 27.8 46.0
4 60.9 60.5 1.4191 46.4
Vc5 61.5 61.1 60.8 1.3958 29.4 46.9
Lr5 61.0 61.1 1.4204 47.3
6
61.7 61.3 60.3 1.3975 30.8 48.6
61.3 61.5 1.4259 49.9
TT
ol. 9 61. 5 61. / 1.^980 31. 2 50. 7
61.5 61.8 1.4258 51.4
'b 62.3 61.9 62.0 1.3991 32.0 52.5
^8 62.0 62.2 1.4291 53.5
^9 62.8 62.4 62.4 1.4006 33.1 55.1
Lg 62.5 62.5 1.4339 56.7
'10 62.8 62.4 62.7 1.4030 34.8 58.3
^10 63.0 62.8 1.4389 59.9
Barometer 749.4
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21ABLE V.
T EMPERA TUHES Composition
Llean Li- in per cent,
quid cor- benzene
Sample Hean rectedfor Mean Liquid iZeaiT"
Uumlier Liquid Liquid Pressure Vapor Yapor Index k Iq.'^ot Liquid
^1 63.4 62.6 1.4441 63.6
63.6 63.8 62.8 1.4158 43.9 64.5
^2 63.8 63.0 1.4466 65.3
64.0 64.2 63.1 1.4169 44.8 66.1
64.2 63.2 1.4490 66.9
64.4 64.6 63.4 1.4178 45.4 67.9
^4 64.7 63.6 1.4518 68.8
^5 65.0 65.2 64.0 1.4200 47.0 70.3
^5 65.4 64.4 1.4560 71.7
^6 66.3 66.5 64.6 1.4228 49.1 73.0
66.2 64.8 1.4698 74.2
66.5 66.7 64.9 1.4250 50,6 75.5
^7 67.0 64.9 1.4638 76.8
VVq 67.4 67.6 65.2 1.4276 52.4 78.1
^8 67.8 65.5 1.4672 79.3
Barometer 735.8

.23-
TABLE VI.
Llean Li-
quid cor-
Sample IJean rectedfor Mean
Ifumber Liquid Liquid Pressure Vapor Vapor Index
Composition
in per cent,
benzene
Liquid Mean
^ vapor Liquid
T Do • X OO . O 1 APiQQJL « 4t«L) V ? 7A
^2 A A O0.^ A A AbO . 41: A R00 • 1 A9QA 7A 7
T oo • o A A nbb . U T AA 1 n 7 A T< C . X
A A Abb . <t A A AbO • b A A PbO • ^ T A9 Q Q AA n 7 A A
T 00 • o A A ^oo . o T A A 9n 7p; 7
TT A A »7bo . r A A ftbb • o A A Abb . 4fc V'i . X 7A1 b . ^
AC Qbb • o A A /bb . 4 1 / A "Z CI 7 A 710,1
A 17 nb / »U b f » ± A A Abb . b 7 7
T b r • 1 A A 17bb , / T y1 A An 77 71 1 » 1
TT
^6 D « .4 O r . b AC Q00 . ^ X
.
A A /I00 . 4 7D /
T Arf V b r . 1 X.4b f
U
/y , X
^7 68.0 68.2 67.5 1.4329 56.0 79.9
68.3 67.5 1.4692 80.6
^8 68.6 68.8 67.6 1.4344 56.9 81.2
^8 68,
S
67.6 1.4710 81.7
^9 67.3 69.5 67.9 1.4373 59.0 82.8
69.7 68.1 1.4740 83.8
7C.3 70.4 68.4 1.4384 59.7 85.2
^10 70.8 68.7 1.4780 86.5
Barometer 736.6

2^
VTT
1 V XX .
1 all HPS R A T U R E 3 Composition
Liean Li-
quid cor-
in per cent,
benzene
Sample Mean rectedfor Mean
EumlDer Liquid Liquid Pressure Yapor Vapor Index
Liquid Liean
&; Vapor Liquid
70.7 69.7 X • 4k IO± 86.5
^2 7C.9 70.9 70.1 X . 4t<;00 70.0 87.1
^2 71.1 70.4 1 A7Q7 87.6
^3 71.5 71.6 70.8 X . *t£>£)0 71.3 88.2
^3 71.9 71.1 T ART '3s 88.8
^4 72.2 72.2 71.3 "! AR7Q 73.0 89.5
^4 72.5 71.4 X . 4toOO 90,2
^5 72.9 72.9 71.6 X. *tDL'U 74.9 90.8
H 73.3 71.8 1 AP AT 91.3
\ 75.6 73.6 72.5 92.1
h 74.0 73.1 X • ^tO 1 O 92.8
74.5 74.5 73.5 T A A AQ 78.3 93.6
^7 75.0 73.8 T APQ A 94,3
75.5 75.5 74.2 1 A7n 7 81.5 94.6
T
^8 / 0. 9 74.5 1.4902 94.8
Barometer 740.4

ITABLE VIII.
T3MISHATURS3
Mean Li-
quid cor-
Sample Llean rectedfor Hean
dumber Liquid Liquid irressure Vapor Vapor Index
Composition
in per cent.
"benzene
Liquid IJean
8i Vapor Liquid
T. 75.
6
75 1 4906 95
Vo 75.9 75.7 75 2 1 4766 85 4 95
T. 76 1 75 4 1 4914 95 6
V 76 3 76 1
• U.J. 1 4779 9*^ 97 . <?
"s
76 4 75 9 1 49?1 96 2
"4 76 5 76 3 76 1 4-784. 86 7 96
h 76.6 76.1 1.4926 96.4
76.8 76.6 76.2 1.4791 87.3 96.7
H 76.9 76.3 1.4934 97.0
77.1 77.0 76.4 1.4807 88.3 97.2
H 77.3 76.5 1.4940 97.4
77.5 77.4 76.7 1.4830 89.8 97.7
77,7 76.9 1.4946 97.9
77.8 77.7 77.1 1.4856 91.7 98.1
78.0 77.3 1.4953 98.3
Barometer 742.5

TABLE IX.
Relation of Composition to Specific Gravity in Mixtures of
Benzene and Acetone at 25''/25°C.
Per cent. Per cent. Specific
Benzene Acetone Gravity
25° /25°
11,2 88.8 .7969
21.8 78.2 .8053
32.2 67.8 .8140
43.6 57.4 .8230
52.7 47.3 .8331
52.5 37.5 .8413
72.0 28.0 .8501
81.7 18.3 .8590
91.7 8,3 .8683

'opecij/c Gravity 2 5^

TABLK Z,
Relation of Composition to Index of Refraction in Mixtures of
Benzene and Acetone at 25° C,
Per cent. Per cent. Index of
Acetone Benzene Refraction.
u»u lUU.O i. 49 / r
O TQ,0 yi. / 1.4847
8,9 91.
1
1.4839
18.3 61.7 1.4698
18.4 81, 5 1,4691
27. 9 72. 1,4550
28.0 72,0 1.4554
37.5 62,
5
1,4412
37,
5
62,5 1.4409
47.3 52. 7 1.4268
47,3 52.
7
1,4269
57.4 42.6 1,4125
57.4 42.6 1,4130
67.8 32.2 1,3980
67.8 32.2 1.3981
78.2 21.8 1.3842
82.1 17.9 1.3817
85.4
.
14.6 1.3721
88.8 11.2 1.3710
100.0 0.0 1.3569

29
/ndeii. oj re^racliori at 2i"C.
i
i
I
Co
N
I

JO.
TABLE XI.
Effect of Variation of Temperature upon Index of Refraction.
Acetone Ilixture Benzene
Temp
.
Index Temp. Index Temp. Index
21.6 1.3680 21.8 1.4998 21.8 1.4465
23.0 1.3580 23.1 1.4990
24.1 1.3569 24.0 1.4980 24.0 1.4452
24.8 1.3658 25.0 1.4977 24.9 1.4446
/.aelo a
"•
/.-? soa
re
/ 3 £ CI O
9- €
1
Ace.1"b 77 e.
/.HOC 2.1°
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